Introduction
Intermetallic compounds RM n (R = rare earth, M = 3d-element, n = 2 or 3) exhibit a large variety of interesting physical properties. Some of these compounds also absorb large amounts of hydrogen, which induces remarkable changes of their physical properties. Intermetallics and their hydrides attract interest as objects for fundamental investigations and for practical application in the production of magnetic materials, hydrogen accumulators, metal hydride electrodes, etc. [1] [2] [3] .
During the past years we have studied a number of binary RM 2 and RM 3 compounds doped with a third component (R' or M') with respect to the influence of the doping element on the crystal structure, electrical and magnetic properties and hydrogenation ability of these alloys. The results have been presented in [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] .
Early reports on binary YNi 2 indicated that it belongs to the cubic MgCu 2 Laves phase structure [16] . It was recently shown that YNi 2 crystallizes in a superstructure of the cubic MgCu 2 Laves phase structure (TmNi 2 structure type) with the nominal composition Y 0.95 Ni 2 . This superstructure with space group F-43m is characterized by ordered Y vacancies in the 4a sites and a doubling of the lattice parameter a in comparison to the basic MgCu 2 structure [17] .
Investigations of the electrical resistivity of YNi 2 [18] and of other transport properties (thermal conductivity, thermopower) of the RNi 2 series [1] evidenced anomalies for some of these compounds at high temperatures. Gratz et al. [19] later attributed these high-temperature transport anomalies to structural phase transitions from the superstructure type (space group F-43m) at lower temperatures to the MgCu 2 structure type (space group Fd-3m), stable at higher temperatures. Our previous works [5] [6] [7] [8] [9] [11] [12] [13] 15] [20] . Transition into a ferromagnetically ordered ground state was also apparent from the resistivity data. All the substituted alloys exhibited anomalies in their physical properties near the ferromagnetic phase transition temperatures. Increasing order of the magnetic structure with decreasing temperature was revealed by a decrease of the electrical resistivity.
Binary YNi 3 crystallizes in the PuNi 3 -type rhombohedral structure (space group R-3m) [21] . The crystal structure of the RNi 3 compounds can be presented as a stacking of RNi 5 (CaCu 5 Haucke phase) and RNi 2 (MgZn 2 Laves phase) structure fragments [22] .
Hydrogen-absorbing RNi 3 intermetallic compounds (R = Y and rare earths) have already been known for more than three decades. However, increased interest in these compounds as hydrogen storage materials has appeared in recent years, mainly because of the prospect of electrochemical applications [23] . Among the RNi 3 compounds, YNi 3 displays the highest hydrogen sorption capacity. A partial replacement of Ni by Cr, Mn, Fe, Co, V [24] , or Cu [10] decreases its hydrogen sorption capacity.
Single crystals of weakly itinerant ferromagnetic (T C = 35 K) YNi 3 [25] display a non-Fermi liquid (NLF) temperature dependence of the resistivity. The resistivity does not follow the T 2 -law [26] , as would be expected from the conventional Fermi liquid theory.
Our previous systematic investigation of the phase equilibria in the Y-Cu-Ni system at 600°C [27, 28] has shown the existence of limited solid solutions 
Experimental details
Alloys were prepared by arc melting of starting elements with a purity not less than 99.9 wt.% under argon. The weight losses were less than 1 % of the total mass of the ingots. The alloys were homogenized in evacuated quartz ampoules at 870 K for 720 h. The samples were examined by X-ray powder diffraction (XRD) using a STOE STADI P diffractometer with Cu K α -radiation. All the crystal structure calculations were performed by the Rietveld method with the programs FullProf [29] and CSD [30] , using the compositions obtained by electron probe microanalysis.
Qualitative and quantitative composition analyses on the bulk samples were performed with a scanning electron microscope REMMA-102-2. The temperature dependence of the electrical resistivity was studied by the four probe a.c.-bridge method in the temperature range 4-300 K.
Results and discussion
The XRD patterns of binary YNi 3 and the pseudobinary solid solution YNi 3-x Cu x (0 ≤ x ≤ 0.8) were indexed in the PuNi 3 -type structure (space group R-3m) and are presented in Fig. 1 . The data show that the replacement of Ni by Cu in YNi 3 does not change the crystal structure of the solid solution. The lattice parameters increase with increasing Cu content ( Table 1 ). The refined final atomic parameters for one alloy of the solid solution, YNi 2.2 Cu 0.8 , are presented in Table 2 .
XRD Tables 4 and 5 . Electrical resistivity measurements were carried out to supplement the crystallographic studies by the information revealed from the scattering of conduction electrons in the investigated solid solutions In solid solutions of fully miscible isostructural nonmagnetic elements, e.g. alloys of the noble metals Ag and Au, the low-temperature resisitivities are dominated by disorder scattering of the conduction electrons. Accordingly, the residual resistivities of the solid solution Au 1-x Ag x follow the simple Nordheim relation, ρ 0 (x) = C⋅x(1-x) [32] . Deviations of ρ 0 (x) from the Nordheim rule are expected in the presence Nordheim rule, ρ 0 (x) = A + C⋅x (3-x) , where A is a constant off-set and C the factor for disorder scattering in the (Ni,Cu) sublattice. The dashed line in Fig. 4b shows a fit using the Nordheim rule, which yields A ≈ 40 µΩ cm and C ≈ 20 µΩ cm. The 40 µΩ cm offset of the residual resistivities of the Cu doped samples most likely originates from incoherent magnetic scattering of the conduction electrons, i.e. some kind of spin disorder scattering induced by substitutional disorder, which suppresses the longrange ferromagnetic order of the parent compound YNi 3 . 
